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Fig.1 XRD patterns of the GO (a),Pd/graphene (b),
Pd/Vulcan XC-72 (c¢),Pd/SWCNTs (d) and Pd/
MWCNTs catalyst (e)
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Fig. 2 TEM images of the Pd/Vulcan XC-72 (a), Pd/
SWCNTs (b), P&/MWCNTs (c¢) and Pd/gra-
phene catalyst (d)
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Tab.1 Electrochemical performances of the formic acid oxidization at four different catalysts

Catalysts Pd/graphene Pd/MWCNTs Pd/SWCNTs Pd/Vulcan XC-72
E/V 0.12 0.11 0.10 0.10
i,/ (mA - cm™?) 30.43 23.38 19.23 14.70
i /(mA - em?)at 0.05V 25.01 19.76 16.82 13.01
t/s 440 170 100 60




178 - W F 2011 4
30+
I 60 -
20 —— Pd/ graphene
o r N;E - = -Pd/MWCNTs
Sk 2 SIS - S 40 ---- Pd/SWCNTs
: | 5 —-=-Pd/Vulcan XC-72
. b =~
=0k * ———Pd/ graphene
i - - -Pd/MWCNTs 20
! -+ - Pd/SWCNTSs
—-=-Pd/Vulcan XC-72
[ 1 " 1 " 1 " 1 . 1 " 1 O C_1 1 1 1
-0.2 0.0 0.2 04 0.6 0.8 0 200 400 600

E/V(vs.SCE)

B4 HERATE 4 FO R AL AR b i i AL SR AL T 20
Rzl

CV curves of the formic acid electrooxidation in
0.25 mol - L™" HCOOH +0.25 mol - L™' H,S0,

solution at four different catalyst electrode
|

Fig. 4

scan rate: 50 mV -+ s~

LS. 2 T R R ey P R 4 A v L T R
2 Pd WAL, PR BN Y HEAT , T4
TR AL T

SRR 0.1V EE AR A TN R
25 ATLIE Y WG B B, T A A ) A H O 2
HB AR R, 3X T TR R T
R AR RS v B] 2 ) 5 | RS 1Y, AELRE A I [] 22 S
KB TR RS s 7N it FE v, Pd/gra-
phene {7 1% B R AU T L U % T die i, 480 600 s
J& , DA S50 AR 1 2 P AR 6 R e A
) AR 2 T RE , YO PA/MWCNTS [ Pd/SWC-
NTs Fil Pd/Vulcan XC-72 , 3 FE R 22 00 1 HR
i T AU —FF.

P 6 Sk HL 4 BEIE AEAE 5 mA - em i, TR
TE 4 AN R4 A7) A b A0 Tk 1 T Bsf v Ao il 4k
ATUAE M 7RSS TH 06 (e JLRP N 4 i 28 Pd
FIR) e A7) PR R P Pl AR Pl S A e T v, 2 05 AR Ak
BONGENS A AR A XA — AR BRI 2, i
IS T 2. X R4, Al fE =202
PR S Ak It i v A ) R PR ) R A A A TR 2 T 8
TR 1 L. H &L 6, 2 SCHLAR FE 57 N 2R I L
TR I 4 Iy B B[] Ry 9 BRI R] (), 5 LA
FI 25 AL R 7E B R A S R P LR B RE )
ZE B ANFE 1 Fr ), i N Pd/graphene > Pd/
MWCNTs > Pd/SWCNTs > Pd/Vulcan XC-72. -}
S B, fE L] Pd/ graphene ff) 58 K B 1] % ¢ T
We T 73 O3B EAL T, E— 2D e e AL TR 0 F R

ts

5 WERAE 4 FRATRMEALT I 0. 1 V R AT L
ith £k

Fig.5 Chronoamperometric curves of the formic acid elec-
trooxidation at four different catalyst electrodes in
0.25 mol - L™" HCOOH +0.25 mol - L.™' H,S0,
solution at 0.1 V
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Comparison of Catalytic Performance on Different Materials Supported
Pd Catalysts for Formic Acid Oxidation

YANG Su-dong ', LIANG Yan-yu ', WEN Zhu-liang >, SONG Qi-jun’, ZHANG Xiao-gang' *
(1. College of Material Science and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing
210016, China; 2. School of Chemical and Material Engineering, Jiangnan University ,

Wuxi 214122, Jiangsu, China)

Abstract: Graphite oxide (GO) was prepared by Hummers method. Then the graphene nanosheets supporting
Pd catalysts were prepared by a single-step chemical reduction method. The electrocatalytic performance for for-
mic acid oxidation of the prepared Pd/graphene composite was studied as an electrode material in comparison
with the composite catalysts based on the other carbons ( MWCNTs, SWCNTs, and Vulcan XC-72 carbon
black). X-ray diffraction (XRD) and transmission electron microscopy ( TEM) measurements indicated that the
Pd nanoparticles were well dispersed on the surface of the graphene nanosheets with small particle sizes. The
electrocatalytic oxidation of formic acid was studied by electrochemically active surface area (ECSA) , cyclic vol-
tammetry (CV), chronoamperometry (CA), and chronopotentiometry ( CP) measurements. It was found that

the Pd/graphene composites had better catalytic activity than the other catalysts toward formic acid oxidation.

Key words: graphene; palladium; formic acid oxidation; supports; catalyst
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